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Is Tourism really affected by logistical operations and environmental degradation? An 




We do this research is to examine the relationship between tourism, environmental degradation, 
and logistics & transport-related operations in a time series data of Thailand from 2001 to 2017. 
The study employed the autoregressive distributed lag (ARDL) statistical method to study the 
short-term and long-term relationship between endogenous and explanatory variables. The 
research results indicate that logistics and transport-related operations positively correlated 
with inbound tourism. Because logistics and transportation provide foreign tourist easy access 
to tourist destinations/places, while fossil fuel and carbon emissions have negative effects on 
inbound tourism in the context of Thailand. On the other hand, a greater level of crime 
discourages international tourists to visit and strongly negatively associated with inbound 
tourism both in the short-run and long-run. This research concludes with the importance of the 
logistics and transport sector that deem it is necessary to increase international tourists' arrivals 
and enhance the quality of inbound tourism. In addition, governmental authorities should 
enforce green practices in logistical and transport-related operations, and need to increase 
tourist safety and security, which may mitigate harmful effects on environmental sustainability, 
reduces criminal activities and also will attract foreign tourists respectively.  
 




There is no doubt that the Thailand tourism industry is booming, called heaven for tourists, 
while a number of tourists each year visit Thailand and make their life full of fun. The tourism 
industry of Thailand is mainly based on ancient architecture, natural beauty, gambling, dance 
bars, nightclubs, brothels, and Thai massage parlors (Van, 1992; Prachatai English, 2017). 
Tourism industry contributes 20% in Thailand GDP, which is continuously increasing by each 
year (See Figure 1). According to the Thailand Ministry of Tourism and Sports, around 38 
million tourists visited Thailand during 2018, while there have been 36 million tourists visiting 
Thailand in 2017 (DW, 2018). The tourism industry is negatively influenced by 
industrialization, global logistical and transportation activities, which emits carbon emissions 
and damage to the fauna and flora lives (Chen and Haynes, 2015). On the other hand, Khan et 
al. (2017a) conducted research on panel data of 19 tourist countries and found that air 
transportation infrastructure spurs the tourism industry, while poor transport-related 
infrastructure is a big challenge for developing countries in terms of environmental degradation. 
Dritsakis (2004) conducted an empirical study in Greece to explore the correlation between 
tourism, environmental sustainability, and economic growth. The findings indicate that 
economic growth led by tourism activities, while transportation and logistical operations have 
negative effects on environmental sustainability and tourism activities. Khan et al. (2018) 
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highlighted that transportation and logistical operations are mainly based on fossil fuel, aircraft 
burning jet fuel and vehicles burning diesel fuel and gasoline in internal combustion engines, 
which can destroy the environmental sustainability in terms of poor air quality, heavy smog 
and air pollution with poor tourism growth.  
 
Figure 1: International Inbound Tourism in Thailand (Source: World Bank, 2017) 
According to the Baker et al. (2015), the Thai government is facing a problem of waste and 
garbage thrown by local and foreign tourists on different public places, which significantly 
damage the environmental beauty, particularly garbage thrown on seaside and beaches. Wang 
(2010) conducted research in China and found that the role of the transportation and logistics 
industry in spurring economic development and found effects on tourism growth. Undeniably, 
since the last couple of years, China has been suffering from climate change and heavy smog 
challenges but surprisingly the Chinese tourism industry is still growing (Yin et al., 2015). On 
the other hand, Nassani et al. (2016) argued that the transportation sector heavily consumes 
fossil fuel and emits carbon emissions, which can destroy environmental sustainability. In 
addition, the tourism industry has been badly affected due to the harmful side of global 
logistical operations.  
Thailand seems likely to emerge as a model of green building in Asia, a region that is urbanizing 
more rapidly than any other in the world (UNEP, 2018). Over the last two decades, energy 
consumption in Thailand has increased in step with economic growth (IIP, 2013). The 
consumption of energy is currently growing at a rate of 4 - 5 percent per year (Thai Ministry 
of Natural Resources and Environment 2017).  
World Bank, (2016) report highlighted that Thailand is the 5th largest CO2 emitter in East Asia 
and the Pacific region. In Thailand, the energy sector has been the most important source of 
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emissions, and transportation sector is heavily based on energy, and it will contribute to 76% 
of total greenhouse gas emissions in 2050 if the country does not adopt renewable energy 
sources. During 2016, the World Bank provided a grant of US$3 million to the Thai government 
in support of meeting climate targets. "The World Bank is very pleased to help Thailand meet 
its national carbon emission reduction target," said Ulrich Zachau, World Bank Country 
Director for Southeast Asia.  
In 2018, Thailand took one more serious initiative for “Green Thailand” by submitted two 
Nationally Appropriate Mitigation Actions (NAMAs) to United Nation framework convention 
on climate change to reduce polluted activities for better environmental sustainability (UNEP, 
2018). According to the Isabelle Louis, Deputy Director of United Nation Environment Asia 
and the Pacific Office, “NAMAs project facilitates regional action for our collective future—
heralding an era of Asian leadership on global climate commitments.” Thailand has translated 
these international commitments into national policy, which undeniably will support Thailand’s 
Nationally Determined Contribution (NDC) to the Paris Agreement of 20% emission 
mitigations by 2030. NAMAs, first introduced in the United Nation Climate Change 
Convention’s Cancun Agreements, are actions that reduce emissions in developing countries. 
They are prepared under the umbrella of a government initiative, aligned with the country’s 
national development goals (UNEP, 2018). 
According to the Thai Ministry of Natural Resources and Environment (2017), Thai 
government takes preventive measures to protect tourism industry and improve environmental 
sustainability through energy conservation targets, which included in Energy Efficiency 
Development Plan (EEDP). The targets for 2030 include the reduction of energy intensity 
(energy use per unit of GDP) to 25%, reduce overall energy consumption by 20% from current 
levels, and reduce overall CO2 emissions by 49 million tons and save the equivalent of 11 
million tons of oil through cuts to industrial energy consumption.  
Thai Ministry of Tourism and Sports, (2017) issued the second national tourism development 
plan 2017 to 2021. The overarching strategic goals and targets over the next 5 years focus on 
enhancing the overall quality and capabilities of Thailand's tourism industry and to support 
sustainable growth that leverages the great value of Thainess. Thailand tourism has seen a great 
increase in the number of tourists as well as the tourism receipts over the past few years. The 
challenges now lie in the ability to create greater economic benefits from industry, while 
ensuring the sustainability of the nation's tourism assets. The national tourism development 
plan is mainly based on four key objectives including, to sustainably develop tourism industry 
on the principle of Thainess and environmental sustainability, distribute tourism income and 
benefits inclusively throughout the nation, become quality tourism destination which increases 
tourism competitiveness, and to increase the economic value of tourism industry with balance 
and sustainability. In addition, the Tourism Authority of Thailand, (2018) emphasized to 
promote environmental sustainability through collaboration with all stakeholders, such as 




The key motivation to conduct this research is to explore the linkage between logistical and 
transport-related infrastructure, environmental pollution and tourism growth in the context of 
Thailand. The above-cited studies show the importance of logistical and transport-related 
infrastructure in the economic growth of countries but did not find a conclusive relationship 
between logistics services and infrastructure with tourism growth. In addition, the previous 
researches although used different transportation modes and tourism indicators, there is no such 
direct study that explores the linkage between environmental degradation, logistical operations 
and transport-related infrastructure with inbound tourism growth. The best of the authors' 
knowledge, the current study is among the pioneer studies pertaining to examining the 
relationship between logistical and transport-related infrastructure, environmental pollution 
and tourism growth.  
2. Literature Review 
In literature, insufficient number of researches published to explore the relationship between 
logistical operations and transport-related infrastructure with tourism and environmental 
degradation, while most researches emphasized and created linkage between economic growth 
and transport infrastructure with environmental degradation idea and found mix results (Witt 
and Witt, 1990; Morley, 1991; Crouch, 1994; Sirgy and Su, 2000; Brida and Risso, 2009; Zhou-
Grundy and Turner, 2014). An empirical research conducted by Sherafatian-Jahromi et al (2017) 
to investigate the existence of a linear and/or nonlinear relationship between carbon emissions 
and tourism in the Southeast Asian countries. The results found that carbon emissions and 
tourism have a nonlinear relationship. In addition, the findings also revealed that tourism and 
CO2 emissions are cointegrated, implying that tourism affects CO2 emissions in the long run.  
Air pollution is a big problem in Thailand which makes many Thai people sick, harms the 
environment, and also affects the tourism industry. Nuntavarn and Nitaya (2011) Thailand now 
faces three kinds of air pollution"(1) vehicular emissions in cities; (2) biomass burning and 
transboundary haze in rural and border areas; and (3) industrial discharges in concentrated 
industrialized zones." Chuersuwan et al. (2008) concurrently measured and identified major 
sources of PM 10 and PM 2.5 in Thailand. Their results showed that a major source of PM10 
at the traffic site indicated that automobile emissions and biomass burning-related sources 
contributed approximately 33% of each. Major sources of PM2.5 at traffic site were automobile 
and biomass burning, contributing approximately 32% and 26%, respectively.  
According to UNEP and ARENDAL GRID (2011), we are experiencing unprecedented global 
warming over the past 100 years. They indicated that the sea level rise due to the higher 
temperature might be the biggest potential disaster, especially for southern Thailand 
surrounded by The Gulf of Thailand and the Andaman Sea. Azam et al. (2018) conducted an 
empirical study on panel data of ASEAN member states including Malaysia, Singapore, and 
Thailand to find the relations between tourism and environmental pollution. They employed 
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fully modified ordinary least squares estimator as an analytical technique for unknown 
parameters estimation. The results indicate that tourism is negatively influenced by 
environmental degradations in Singapore and Thailand, while tourism has a significant positive 
effect on environmental pollution in Malaysia. Due to the scarcity of empirical studies in the 
ASEAN region, the researcher suggested conducting more studies to explore conclusive results.  
An empirical research conducted by Akinboade and Braimoh (2010) was to explore the 
association between economic growth and tourism by using time series data. The results 
indicated that tourism improves the economic growth of the country. Van De Vijver et al. (2014) 
highlighted that the tourism industry is suffering due to environmental degradation and climate 
change challenges. Wang, (2010) transportation and logistical infrastructure provide better 
opportunities and easy access to tourists places. In addition, economic growth and tourism are 
geared by transportation-related infrastructure and logistical operations in the context of China.  
On the other hand, Khan et al. (2017b) argued that transportation and logistics industry is the 
main cause of environmental degradation, which magnifies the problems of poor air quality, 
carbon emissions, fossil fuel emissions, and global warming. Aldakhil et al. (2018) conducted 
research on BRICS countries and explored that the logistics and transportation industry is 
significantly and positively correlated with poor environmental sustainability. American 
Physical Society, (2018) reported that transportation and logistics operations mainly damage 
the environmental beauty because transportation is responsible for 40% of nitrogen oxides, 60% 
carbon monoxide and 40% of volatile organic compounds such as hydrocarbons, which 
dissimilate Ozone layers when photoreacting with Nitrogen oxides. In addition, air pollution is 
also a cause of acid rain, which pollutes the groundwater and creates different human diseases 
and risk for fauna and flora lives.  
Duval (2013) and Zhang (2015) conducted a research and found that poor environmental 
performance in Asian countries are significantly damaging tourism industry, while 
governmental authorities need to take initiative to control environmental degradation for the 
sake of environmental beauty. Navickas and Malakauskaite (2015) elaborated the key factors 
for the growth of the tourism industry i.e., environmental beauty, market-oriented constraints, 
and advancement in technology. Zaman et al. (2016) highlighted that strict environmental 
policies may protect environmental sustainability and improve the tourism industry. In addition, 
ISO (International Organization for Standardization) certified tourists firms and hotels may 
attract inbound tourism due to quality services with hygienic foods (Pagliara et al., 2015).   
Luthra et al. (2016) and Khan et al. (2017c) studied that the internationally recognized quality 
certifications such as ISO and adoption of green practices in business operations not only 
protect environmental sustainability and improve the financial performance of firms but also 
build a positive image and attract foreign investors. Khan and Dong, (2017) In addition, ISO 
certifications related with quality services and environmental sustainability should be enforced 
by regulatory authorities in developing countries for betterment in people lives and for the sake 
of fauna and flora protection. Khan et al. (2016) highlighted that greater carbon emissions, air 
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pollution, and global warming are creating an alarming situation for regulatory and/or 
governmental authorities to do policymaking on an emergency basis for protection of natural 
resources (Sirgy and Su, 2000). Trisophon and Punyawadee (2003) stressed that “drastic 
deforestation and resource depletion in Thailand is not only damaging to environmental 
sustainability but soon will effect to the tourism industry and people lives. Based on the 
researches cited above, we initiate the following hypothesis: 
H1: Logistical operations and infrastructure are negatively correlated with the tourism industry   
H2: Environmental degradation is negatively correlated with the tourism industry in Thailand  
H3: ISO certified tourists firms and hotels attract inbound tourism and an increased number of 
tourist arrivals  
3. Data Source and Methodological Framework 
The study draws the relationship between inbound tourism, logistical operations, and 
environmental degradation. There is no doubt that logistics and transport-related infrastructure 
is mainly based on fossil fuel and energy consumption, which are the key contributor to carbon 
emissions and global warming (Khan et al., 2018). On the other hand, logistical and transport-
related activities play a significant role in economic development. The report of European 
Union, (2011 and 2014) report showed that more than 10 million people are associated with 
logistics and transport-related activities and contributed almost 6% of total employment and 
contributed 5% in GDP.   
In this study, we used secondary data for testing hypotheses and achieve the objective of this 
research. The data mainly downloaded from the WDI (World Bank Indicators), Enterprise 
Surveys, and LPI (Logistics Performance Index) Survey. Zaman and Shamsuddin (2017) 
highlighted that World Bank data has greater reliability, which can truly lead to effective 
business and economic policies. The process of data collection and data source have a vital role 
in the research field, as wrong data is unable to provide the right path (Anable et al., 2012). To 
improve the reliability and effectiveness of the results, we used data of well-known 
organizations such as the World Bank. Table 1 indicates the definition of constructs and data 
sources. 
The Logistics Performance Index survey is an interactive benchmarking tool created by 
the World Bank to help countries identify the challenges and opportunities they face in their 
performance on trade logistics and what they can do to improve their performance (World Bank 
2018). This measure indicates the relative ease and efficiency with which products can be 
moved into and inside a country. On the other hand, the enterprise surveys cover a broad range 
of business environment topics including access to finance, corruption, infrastructure, crime, 
competition, and performance measures (Enterprise Surveys, 2018). Anable et al. (2012) 
argued that global logistical and transport-related operations consumed greater energy and 
fossil fuel in order to perform their task, which is negatively correlated with environmental 
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performance (Nakamichi et al., 2016). 
Table 1. List of variables and data source 
Variables Proxy Variables and 
Description 
Symbol Data Source 
LPIQLS Indicate logistics quality 
services (1 = low to 5 high) 
LPI 1 Logistics Performance Index Surveys 
- World Bank Database (2017) 
LPICPS Quality of trade and transport-
related infrastructure  
(1 = low to 5 high) 




Number of international 
tourists arrival 





ISO Enterprise Surveys (2017) 
Crime Rate  Indicate the crime rate proxy 
by international homicides rate 
(per 100,000 people)  
CRI World Bank Database (2017) 
CO2 Indicates carbon emissions, 
CO2 emissions in metric tons 
per capita 
CO2 World Bank Database (2017) 
Fossil Fuel Fossil fuel emissions  
(% of total) 
FFUEL World Bank Database (2017) 
 
Poor environmental sustainability may create barriers to inbound tourism. Government and 
regulatory authorities may improve inbound tourism through the implementation of strict 
environmental policies. The environmental friendly business policies can create pressure on 
corporate sector to mitigate their harmful effects on environmental sustainability through a 
reduction in hazardous chemicals and materials, replace polluted vehicles by green vehicles 
and usage of biofuels/green energy in their business and logistical operations (Gold and Seuring, 
2011).  
The effects of carbon emissions and energy demand on the tourism industry investigated by 
Paramati et al. (2016) in the panel of developed and developing countries. Their findings 
revealed that greater polluted activities may create barriers for the tourism industry. Scott (2011) 
and Weaver (2011), claimed that the implementation of sustainable tourism or ecotourism does 
not necessarily lead to an increase in CO2 emissions, but can even mitigate them. Katircioglu, 
Feridun, and Kilinc (2014) carbon emissions and greater fossil fuel consumptions in terms of 
industrialization may negatively influence on tourism industry particularly in tourist countries. 
Sherafatian-Jahromi et al (2017) investigated the existence of a linear and/or nonlinear 
relationship between carbon emissions and tourism in the Southeast Asian countries. The 
results found that carbon emissions and tourism have a nonlinear relationship in most Southeast 
Asian countries. Zaman et al. (2016) investigated the relationships between tourism 
8 
 
development, energy consumption, and the EKC using panel data for developed and 
developing countries. Katircioglu (2014a) finds that tourism development in Turkey 
significantly and negatively influenced by greater environmental degradation in terms of 
industrialization during the period 1960–2010. Similar evidence is also provided by Durbarry 
and Seetanah (2015); Tang et al. (2014). 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 =  𝛽𝛽𝜃𝜃 + 𝐶𝐶𝐶𝐶2𝑡𝑡𝛽𝛽1 +  𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡𝛽𝛽2 + 𝜖𝜖𝑡𝑡        1 
The crime is a major problem of community and society which is increasing day by day. 
Especially in Thailand, crime is a major problem that affects all aspects of the country such as 
tourism, administration of government and problem in daily life. Sang et al. (2011) investigate 
the effect of crime on tourist arrival rate in Xianning, a newly-emerging tourist city in Hubei 
Province of China. They found tourism and criminal activities are positively correlated in 
Hubei Province. A researcher from Kasetsart University Bangkok Thailand, (Sithiprom and 
Srivihok et al. 2016) conducted qualitative research in Thailand to find the impact of criminal 
activities on the tourism industry. The findings show that criminal activities mostly committed 
to tourists places, which not only discouraging tourism in Thailand but also create a negative 
image.  
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 =  𝛽𝛽𝜃𝜃 + 𝐶𝐶𝐶𝐶2𝑡𝑡𝛽𝛽1 +  𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡𝛽𝛽2 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝛽𝛽3 + 𝜖𝜖𝑡𝑡        2 
Seetanah and Khadaroo (2009) investigated the role of transportation sector on tourism 
development in Mauritius and found that transportation sector significantly increases the 
visitation of tourists in a country that clearly exhibit the importance of transportation in tourism 
policy agenda. Wang (2010) explored the role of the transportation sector to observe the 
dynamic change in the tourism sector and found that the transportation sector and economic 
growth substantially increase tourism growth in the Chinese economy. Khan et al. (2017) 
conducted an empirical study on panel data of 19 tourists-oriented countries around the globe 
over a period of 1990-2014 to examine the relationship between transport services and inbound 
tourism. To conclude the above literature review, it is apparent that the relationships among 
tourism, crime rate, transportation services, and CO2 emissions are not uniform across 
countries, periods or estimation methods. In addition, the previous researches although used 
different transportation modes and tourism indicators, there is no such direct study that explores 
the linkage between environmental degradation, logistical operations and transport-related 
infrastructure with inbound tourism growth. The given below equation will be used to estimate 
inbound tourism in the context of Thailand during the period 2001 to 2017. 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 =  𝛽𝛽𝜃𝜃 + 𝐶𝐶𝐶𝐶2𝑡𝑡𝛽𝛽1 +  𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡𝛽𝛽2 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝛽𝛽3 + LPI1𝑡𝑡𝛽𝛽4 + LPI2𝑡𝑡𝛽𝛽5 + ISO𝑡𝑡𝛽𝛽6 + 𝜖𝜖𝑡𝑡 
3 
Where Tourism indicates the Number of international tourists arrival in Thailand, FFUEL 
shows the fossil fuel emissions (% of total), CO2 Indicates carbon emissions in metric tons per 
capita, CRI Indicate the crime rate proxy by international homicides rate (per 100,000 people), 
ISO is the Internationally-recognized quality and green certification, LPI 1 reflects logistics 
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quality services (1 = low to 5 high), while LPI 2 represents Quality of trade and transport-
related infrastructure (1 = low to 5 high). The research explores the effects of explanatory 
variables (LPI 1, LPI 2, CRI, CO2, FFUEL, and ISO) on inbound tourism, while this research 
doesn't employ OLS (pooled least square) technique since all the explanatory variables are not 
stationary at level. In addition, the Bond test found a long-term association among variables. 
Therefore, OLS seems to be an inappropriate method to explore the effects of explanatory 
variables on inbound tourism (Imran et al., 2015; Khan et al. 2017b) That's why we go towards 
ARDL (autoregressive distributed lag) technique to test our hypothesis, which is proposed by 
Pesaran et al. (2001).  
In our study, it is hypothesized that more logistical operations and poor environmental 
performance in terms of greater CO2 and fossil fuel emissions will discourage international 
tourist arrivals and are negatively correlated with inbound tourism, while ISO certification, 
which represents the quality of tourists firms and hotel industry will increase international 
tourists arrivals in Thailand.  
 
4. Results and Discussion 
 
Table 2 illustrates the descriptive statistics of the dependent and explanatory variables. The 
statistics indicate that all the dependent and independent variables obey positive mean and 
standard deviation, which endorses a greater level of inbound tourism in Thailand supported 
by ISO certified tourist firms and logistical infrastructure.  
Table 2. Descriptive Statistics 
  LPI 1 CO2 LPI 2 CRI FFUEL Tourism ISO 
 Mean 3.95500 8.65414 3.28104 6.21456 89.6584 251421.22 2615.2488 
 Median 3.93000 7.25445 3.24514 5.42154 87.1733 235413.11 2184.2240 
 Maximum 4.04508 9.56877 4.98541 12.5414 98.6528 283214.32 4481.1549 
 Minimum 3.92000 4.25478 3.10254 3.41454 82.7110 125471.1 1452.1944 
 Std. Dev. 0.03876 7.96354 0.42541 5.23511 3.0269 13514.2 5425.6647 
Undeniably, the greater mean value of fossil fuel and CO2 have harmful effects on 
environmental beauty, fauna and flora live, while strict environmental policies restrict firms to 
mitigate their non-environmental and polluted operations and also encourage international 
tourism. Environmental friendly policies adopted by firms in their business operations improve 
environmental performance and brand image with healthier economic performance (Khan et 
al. 2018). Unsustainable industrialization and polluted practices in business and logistical 
operations may spur GDP growth in short-run but long-run they are negatively correlated with 
economic growth and discourage foreign investors (Khan et al., 2017c; Zaman & Shamsuddin, 
2017). Table 3 displays the correlational matrix of endogenous and explanatory variables. The 
table indicates that tourism is significantly correlated with ISO certified tourists firms, while 
CRI is negatively correlated with inbound tourism, which shows that greater level of crime 
creates panic and fear in tourists and also discourage inbound tourism. On the other hand, 
logistics operations in terms of logistics and transport-related infrastructure and logistics 
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services have a positive and significant relationship with Carbon dioxide and fossil fuel 
emissions.  
 Table 3. Correlation Matrix 
  LPI 1 CO2 LPI 2 CRI FFUEL Tourism ISO 
LPI 1 1       
CO2 0.5104** 1      
LPI 2 0.7268** 0.3505* 1     
CRI 0.1425 0.4853 -0.2436 1    
FFUEL 0.2472* 0.7038** 0.2204* -0.0453 1   
Tourism 0.7131* -0.8738 0.5762** -0.2389* 0.6754 1  
ISO 0.8141 0.1545 0.1457 0.8451 0.2141 0.4125* 1 
Because, logistics and transport-related operations are mainly based on fossil fuel and energy, 
which emits a greater level of carbon emissions and destroy environmental sustainability. There 
is no doubt that industrialization and global logistics operations are creating alarming situations 
for regulatory authorities, due to worst air quality, climate change, and different human and 
animal diseases due to polluted water. Fahimnia et al. (2015) highlighted that poor 
environmental performance such as air and water pollution with climate change challenges 
may be resolved through strict environmental policymaking and embossed heavy financial 
penalties on firms to mitigate their harmful effects on environmental sustainability. 
Table 4. Unit root tests 
  Augmented Dickey-Fuller Phillips-Perron Test 














LPI 1 -1.64158 0.7047 -2.75129 0.0078 -1.8544 0.6151 -2.95435 0.0042 
CO2 -1.81441 0.0703 -8.3832 0.0000 -3.1571 0.0146 -9.363485 0.0000 
LPI 2 0.34142 0.9880 -9.24145 0.0000 0.0144 0.9540 -9.513939 0.0000 
CRI -2.24143 0.0254 -7.32711 0.0000 -2.6219 0.0009 -13.73146 0.0000 
FFUEL -2.52147 0.0116 -5.58494 0.0001 -2.4140 0.0168 -4.888783 0.0000 
Tourism -2.95154 0.1202 -3.90129 0.0003 -2.1874 0.4421 -3.903595 0.0003 
ISO -2.54521 0.1701 -3.80434 0.0001 -3.5356 0.0501 -9.211254 0.0000 
Table 4 indicates the results of augmented Dickey-Fuller and Phillps-Perron test to validate the 
stationary in our dataset and select the most suitable method for robust findings. The estimation 
of Phillips-Perron and ADF test endorses that data is no stationary on a level and the orders of 
integration variables are I(0) and I(1) respectively. On the basis of Table 4, we have decided to 
employ an autoregressive distributed lag technique to test the study hypothesis. Pesaran et al. 
(2001) ARDL technique allows that endogenous and explanatory variables may be stationary 
on level or mix-up. On these bases, the ARDL method is the most suitable technique to be 
adopted in this study. Before applying autoregressive distributed lag cointegration to examine 
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the hypothesis, we need to confirm the presence of long-run association among endogenous 
and explanatory variables. Pesaran et al. (2001) recommended testing check long-run 
relationship through ARDL Bound test, while the criteria of Bound test is based on the F-
statistics and follows a non-standard distribution. In bound test, alternative hypothesis indicates 
cointegration X1 ≠ X2 ≠ X3 ≠ X4 ≠ X5 ≠ X6 ≠ 0, while null hypothesis reflects no cointegration 
X1 = X2 = X3 = X4 = X5 = X6 = 0. Mainly, the bound test display two sets of critical values 
in which lower bound assumes that all exogenous and explanatory variables in the model are 
I(0) and the upper bound assumes that all variables are I(1) (Attari et al., 2016; Khan et al. 
2017b). If the F value is smaller than the lower bound critical value, the alternative hypothesis 
is rejected, which reflects no cointegration in the model. On another side, if the F value is 
greater than the upper bound value, the null hypothesis is rejected and showing the presence of 
cointegration. In Table 5, the bound tests results show that there is a strong cointegration 
between endogenous and exogenous variables.  
Table 5. ARDL Bond Test for Co-integration 
Variables     F-Statistics Cointegration 
F (LPI1, LPI2, FFUEL, Tourism, CO, TGHG, ISO) 9.786868*** Cointegration 
Critical Value     Lower Bound Upper Bound 
1%   3.41 4.78 
5%   2.59 3.69 
10%     2.25 3.31 
Note: ***Significance at 1%; ** Significance at 5%; * Significance at 10% level. 
The optimal lag order selection criteria presented in Table 6, the HQ (Hannan-Quinn), SC 
(Schwarz Information Criterion), and AIC (Akaike Information Criterion) results are almost 
the same, while we have selected optimal lag length and reported for the autoregressive 
distribution lag equation (2) with no existence of serial correlation. 
Table 6. Lag Order Selection Criterion of Model  
Lag AIC SC HQ 
0 58.89227 61.09842 59.88494 
1 49.87142 51.73109 50.47997 
2   49.19784* 52.88916*   50.43159* 
*shows lag order selected by the criterion  
ARDL short-run findings are illustrated in Table 7. The results of ARDL indicate that the 
CointEq coefficient is statistically significant and negative. In addition, it also represents the 
reliability of the study results. The short-term estimates show that "LPI 1 and LPI 2" which is 
logistics quality services and quality of transport-related infrastructure are positively and 
significantly correlated with inbound tourism (0.001, p < 0.05 and 0.015, p < 0.05) respectively. 
On the other hand, crime is negatively correlated with inbound tourism activities (-0.032, p < 
0.01), while ISO certified tourists firms and hotels improved inbound tourism industry (0.071, 
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p < 0.05) in Thailand. Surprisingly, fossil fuel emissions have a significant and positive 
relationship with inbound tourism (0.011, p < 0.10). Therefore, in the short-term results of 
ARDL, our hypothesis (H1 and H2) have been rejected. Surprisingly, the findings of short-run 
ARDL indicate that greater carbon emissions have an insignificant effect on inbound tourism, 
while fossil fuel emissions are positively correlated with inbound tourism. Noticeably, fossil 
fuel is mainly used in logistics and transport-related operations; and findings also revealed that 
both logistics indicators have a positive impact on inbound tourism. Because the improved 
logistics services and transport-related infrastructure facilitate foreign tourists in terms of easy 
visits to their desirable destination, arriving at their desirable tourist destination without any 
miserable events, efficiently and effectively utilization of time and money. In addition, quality 
logistics services and improved transportation decrease traveling time and also provide a safe 
journey to foreign tourists.  
Table 7. ARDL short run estimates 
Variable Coefficient t-Statistic Prob.    
LPI 1 0.001 0.91263 0.0401** 
CO2 0.003 4.11614 0.4406 
LPI 2 0.015 5.15240 0.0311** 
CRI -0.032 -0.60451 0.0008*** 
FFUEL 0.011 5.13398 0.0707* 
ISO 0.071 0.70146 0.0341** 
CointEq(-1) -0.435149 -4.437109 0.0016 
The dependent variable is Tourism; the Adjusted R square is 0.62.3 ***denotes significance at 1%; 
**significance at 5%; *significance at 10%  
Table 8 displays the long-run results of ARDL, the coefficient of parameter estimates suggests 
that LPI 1 (0.012, p < 0.01) and LPI 2 (0.092, p < 0.01) reflect a significant and positive impact 
on inbound tourism in the context of Thailand, while CO2 (-0.009, p <0.1), CRI (-0.039, p < 
0.01) and fossil fuel (-0.019, p < 0.1) have shown a negative impact on inbound tourism. The 
findings of ARDL long-run confirmed that a greater level of crime and poor environmental 
performance discourage foreign tourists to visit. But internationally recognized quality 
certifications such as ISO improved logistics services and transport-related infrastructure spur 
inbound tourism opportunities.  
Table 8. ARDL Long Run Estimates 
Variable Coefficient t-Statistic Prob.    
LPI 1 0.012 0.91154 0.0015*** 
CO2 -0.009 -4.51419 0.0924* 
LPI 2 0.092  6.54481 0.0002*** 
FFUEL -0.019 -5.14251 0.0915* 
CRI -0.039 -0.81601 0.0001*** 
ISO 0.003 5.079495 0.0004*** 
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Dependent variable is Tourism; Adjusted R square is 0.62.3 
***denotes significance at 1%; **significance at 5%; *significance at 10% 
Table 9 indicates the diagnostics tests including Ramsey RESET, Serial correlation, normality 
tests, and heteroskedasticity tests. The findings revealed that our model has no serial correlation 
presence, while RESET defines the model as linearity; if the residuals from a linear model are 
exogenous, they should not be correlated with the explanatory variables used in the model 
(Khan et al. 2017b; Attari et al. 2016). So, a regression of the residuals on these values should 
be insignificant (Egli, 2004). In addition, heteroskedasticity Breusch-Pagan-Godfery has been 
used to test heteroskedasticity and the p-value is insignificant, which confirms that there is not 
heteroskedasticity in our model. Finally, the assumption of a normal distribution has been 
checked through Jarque-Bera normality test and results show that residuals terms obey 
normally distributed.  
Table 9. Diagnostics Tests 
Heteroskedasticity Breusch-Pagan-Godfery Test  
Obs*R-squared 19.2206 Prob. 0.391 
Breusch-Godfery Serial Correlation LM Test 
Obs*R-squared 3.2248 Prob. 0.789 
Ramsey RESET Test 
Log Likelihood Ratio 0.7312 Prob. 0.4694 
Jarque-Bera Normality Test 
JB Stat 0.8840 Prob. 0.6454 
* Denotes rejection of hypothesis at the 10% significance level. 
The model stability has been checked through the cumulative sum of squares of recursive 
residuals and the cumulative sum of the recursive residuals stability test. Figure 2 and 3 
illustrate that the study model is stable.  
The findings revealed that logistics quality services and transport-related infrastructure are key 
factors in the short-run and in the long-run to encourage inbound tourism in Thailand, while 
the greater level of crime rate is negatively correlated with inbound tourism. In simple words, 
safe and peaceful environment attracts foreign tourists and improved logistical and transport-
related infrastructure facilitates the international tourists i.e., Hassle-free visits to their 
desirable destination, fast and comfortable transport services with effectively and efficiently 
utilization of time and money. Becken, (2002) improved the infrastructure of air and railway 
transportation encourages inbound tourism. Khan et al. (2017a) conducted an empirical study 
on 19 tourists' countries to explore the linkage between logistics and transport-related 
infrastructure with the tourism industry. The findings showed that improved logistics services 
and transport infrastructure is viable for the healthy tourism industry, while poor logistics 
infrastructure is a primary cause of poor growth of the tourism industry in a number of 
developing countries.   
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Logistics and transportation infrastructure has a significant effect on the tourism industry, 
which influences tourists' income and distance of the destination places (Khadaroo and 
Seetanah, 2007; Seetanah and Khadaroo, 2009). They also emphasized that developing 
countries tourism industry is declining due to poor infrastructure and lack of governmental 
policies. Guirao and Campa (2015) conducted research in Spain and found that the tourism 
industry is integrated with the development of the transportation and logistics industry. In 
addition, the transportation and logistics industry also spur economic development Yin et al. 
(2015) since the last couple of decades, China has been suffering from heavy smog and poor 
air quality but Chinese tourism industry is less affected by environmental degradation due to 
new innovations in the transport and logistics industry such as high-speed railway system and 
green public transport vehicles, which provide standard services with economical price to 
international tourists.   
Seetanah and Khadaroo (2009) explored the relationship between tourism development and the 
logistics industry in the context of Mauritius. The findings confirmed that international tourists' 
visitation increase by improved logistics infrastructure and logistics quality services. Wang 
(2010) examined the role of the transportation industry in tourism development and concluded 
that economic growth and improved logistics and transport-related infrastructure gear tourism 
growth. An empirical study conducted by Baker et al. (2015) highlighted that improved 
infrastructure of logistics and transport attracts foreign tourists in a country. Undeniably, the 
logistics and transport industry is also a primary cause of environmental degradation in terms 
of greater carbon emissions, air pollution, and climate change. Khan et al. (2017b) tourism 
industry cannot grow without the proper infrastructure of logistics and transport, while 
environmental sustainability is also compromised by worst air quality and carbon emissions. 
Wang, (2010) conducted research on trade and tourism development and found that both 
industries development and growth are dependent on improved logistics and transport 
infrastructure, which cannot be achieved without serious involvement of regulatory authorities 




Figure 2: Cumulative sum of recursive residuals 
 
There is no doubt that criminal activities are a key factor in reduced foreign tourists' visitations 
in a country. Baker and Stockton, (2014) conducted a research to find the relationship between 
tourism and crime in American tourist cities and results showed that inbound tourism is 
significantly and negatively correlated with the greater level of criminal activities. Jones, (1993) 
and Chesney-Lind and Lind (1986) highlighted that major threats to inbound tourism are socio-
economic problems which in many cases lead towards a greater level of crimes. Most 
developing countries' tourism is not very safe due to insecurity, a greater level of poor people 
who are usually involved in pickpockets, stolen goods and kidnaps to foreign tourists for money. 
Ryan and Kinder (1996) most crime commits in "criminogenic" places including, nightclubs, 
dance bars, and different public places. On the other hand, internationally recognized quality 
certifications including quality ISO certifications have a significant and positive effect on 
inbound tourism in simple words, ISO certified tourist firms have a better arrangement than 
noncertified tourist firms in terms of hospitality and hygienic foods. Pagliara et al. (2015) 
conducted empirical research and found that ISO certified tourist firms may attract 
international tourists due to quality services with hygienic foods. Khan et al. (2017c) 
governmental authorities should enforce firms to maintain quality services in foreign tourist 
hospitality and tour packages, which will not only attract international tourist but also will build 




Figure 3. Cumulative sum of squares of recursive residuals 
The results indicate that fossil fuel and carbon emission are negatively correlated with inbound 
tourism, while the logistics and transportation sector is mainly based on fossil fuel and energy. 
It shows that governmental bodies need to promote clean energy and biofuel in the 
transportation sectors for better environmental sustainability. Chuersuwan et al. (2008) 
concurrently measured and identified major sources of PM 10 and PM 2.5 in Thailand. Their 
results showed that the major source of PM10 at the traffic site indicated that automobile 
emissions contributed approximately 33%. Major sources of PM2.5 at traffic site were 
automobile approximately 32%. Adopting renewable energy and green practices in the 
transportation sector is the only solution to protect the tourism industry of Thailand through 
the advancement of environmental conservation techniques. 
5. Conclusion 
The importance of logistics and transport-related infrastructure advancing economic activities 
and have a significant role in countries' economic growth, while the greater level of logistical 
operations also pollutes to environmental sustainability. Because transportation and logistics 
operations are mainly based on energy and fossil fuel, which are the primary source of carbon 
emissions, global warming, and air pollution. This discussion is prolonged with the foreign 
tourist arrivals/inbound tourism that are correlated with improved logistical and transport-
related infrastructure, while the negative effect of poor environmental performance on the 
tourism industry. This study investigates the interrelationship between inbound tourism, 
logistics operations, and transport-related infrastructure, and poor environmental performance 
during the period of 2001 to 2017 in the context of Thailand.  
This research adopted an ARDL (autoregressive distributed lag) technique to testify short-term 
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and long-term relationship between predictors and explanatory variables. In the short-run and 
in the long run, the findings confirmed that the inbound tourists increase due to greater level of 
logistics quality services and transport-related infrastructure provide tourist easy access to 
tourists' desirable destinations, comfortable journey with quality services availability, and 
reduction in travel time, while both in the short-run and in the long run, greater level of crime 
is negatively correlated with inbound tourism and discourages foreign tourists visitations on 
different tourists' destinations. In addition, a greater level of crime also damages the image of 
the country around the globe.  
The results also indicate that a greater level of carbon emissions and fossil fuel have 
significantly and negatively correlated with inbound tourism. In other words, deforestation and 
poor environmental sustainability directly affecting the tourism industry. As quality logistics 
and transport-related infrastructure facilitate tourist to visit their desirable destination 
comfortably through the shortest routes. However, carbon and fossil fuel emissions are mainly 
associated with logistics and transport-related activities, which are the serious cause of 
environmental degradation and poor air quality. Further, the findings revealed that ISO certified 
tourists firms and hotels attract tourists and restore foreign tourist trust in terms of hygienic 
foods and quality services provided with the eco-friendly environment. The following 
paragraph discussed ‘policy implications' in terms of improvement in inbound tourism and 
transport sector without compromising environmental sustainability. 
5.1. Policy implications 
Logistics and transport-related infrastructure are highly and positively correlated with inbound 
tourism, while carbon emissions and fossil fuel emissions are also associated with logistics 
development, which may pollute environmental sustainability in the long-run and create 
negative effects on inbound tourism. Governmental authorities need to restrict firms from their 
polluted operations through financial penalties and heavy taxes on non-green products to 
encourage eco-friendly practices. Renewable energy fuels and green vehicles are the only 
solutions to the worst environmental performance without compromising on economic and 
tourism development. Internationally recognized certifications and ISO certifications should 
be compulsory for tourists firms for enhancement in their hospitality and tourism services 
provided to foreign tourists. In addition, a high level of criminal activities also discourages 
foreign tourist to travel, which may be mitigated through better law and order situation 
respectively.   
Green practices implementation can be the best policy in transportation and logistics operations 
because this is two sides of one coin: inbound tourist can be improved through logistics and 
transport-related infrastructure but environmental beauty is significantly compromised due to 
heavy smog, worst air quality, and water pollution.  
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